Background: Dental caries in children remains a significant public health problem. It is a disease with multifactorial causes. The aim of the study was to assess the prevalence and associated factors of dental caries among children between 7 to 14 years old. Methods: A community based cross-sectional study was conducted in Gondar town from June 2011 to September 2011. A total of 842 children were involved in the study. Multi-stage sampling technique was used to select the children. Pretested and structured questionnaires were used to collect data from mothers. Clinical examination of children was done using dental caries criteria set by world health organization. Data were entered, cleaned and edited using EPI Info version 3.5.1 and exported to SPSS version 16.0 for analysis. Binary multiple logistic regression analyses was applied to test the association.
Background
Dental caries are one of the public health problems in both developed and developing countries [1] . In developing countries, dental caries is increasing gradually due to the growing consumption of sugary substances, alcohol, substance abuse, cigarette smoking, poor oral care practices and inadequate health service utilization [2] . Dental caries result from dental plaque (bacteria) present in and around the teeth for long time. The frequent intake of sweets, dry mouth, and poor oral hygiene increase the chances for cavities [3] . The timing of the tooth eruption, the time span of the harmful dietary habit and the type of muscle movements during sucking and swallowing are the common factors of dental caries. The early childhood caries pattern changes at age three and begins to affect the first and second primary molars [4, 5] .
In Israel, 57% immigrants had a "bad" health status of their teeth, 56% had gum problems, and 60% suffered from tooth ache [6] . The dental caries get increased with increasing age [7, 8] . A study done in Northwest Ethiopia showed that the overall prevalence of dental caries was 47.1% [9] . In Ethiopia, prevention and treatment of oral diseases receive little attention. Despite the fact that oral diseases are affecting majority of the Ethiopian children, much is not known about the extents and factors influencing the occurrence of dental caries and oral care practices and health care seeking behavior in most parts of the country particularly in the study area. This paper aimed to address this gap by attempting to identify predictors of dental caries and barriers to oral care practices. Therefore, the results of this paper may draw the attention to public health decision makers, ministry of health, nongovernmental organizations and other stake holders to revise their policies and programs.
Methods
A community based cross-sectional study was conducted from June 2011 to September 2011 to assess the prevalence and associated factors of dental caries among children at Gondar town. Gondar town is 737 kilometers away from the capital, Addis Ababa. According to 2011 Central Statistical Agency of Ethiopia (CSA) estimate, the town had a total population of 244,583 of whom children under 15 years of age were 104,192 [10] . The town has 12 urban and 12 rural kebele administrations. It has two government hospitals, seven health centers and 37 private clinics and one private hospital [11] .
Children between 7 to 14 years of age and living in Gondar town were included in the study. Sample size was calculated using single population proportion formula with an assumption of 95% confidence level, 5% degree of precision, proportion of dental careis, 47.1% and design effect of two. Ten percent non-response rate was added to make the final sample size 842. Multistage random sampling was employed to select the study subjects. Among twelve urban kebele administrations six kebele were selected randomly and then 62 'ketenas' , the lowest administration, were selected using simple random sampling technique from each kebele. The sample size was allocated proportionally according to the size of children in each 'ketena'. Number of children and their name lists were taken from health posts and then children were selected randomly.
Pretested and structured questionnaires that included socio-demographic characteristics, dietary habit, health care seeking behavior towards oral health problems and oral care practice were used for data collection. The aim of the pretest was to increase the validity and reliability of data collection tools. Hence, data collection tools were pretested in other area which had a similar setup of the study area ahead of the actual data collection. After the pretest, we did amendments on the final version questionnaire based on the feedback we obtained from the pretest. Dental examination was carried out to all randomly selected children by dental doctors to identify the presence of dental caries cases. The dental examination was done in day light. Disposable wooden spatulas were utilized to check the presence of decay.
Trained six data collectors for data collection and three dental doctors for physical examination were involved. Prior to the study, data collectors were given two days intensive training on dental caries assessment based on world health organization (WHO). The dental caries diagnosis protocol was obtained from WHO dental caries diagnosis guideline. The dentists or dental doctors were trained and practiced on pretest to follow and keep up uniform and standard dental caries assessment on children.
Caries was recorded as being present when a lesion in a pit or fissure or on smooth tooth surface had a detectable softened floor, undermined enamel or softened wall. A filled tooth also included in this category when it contains one or more restorations and one or more areas that are decayed. When any doubt existed, caries was not recorded as present. Tooth was considered missing because of caries if a person gave a history of pain and/or presence of cavity prior to extraction. Incomplete questionnaires were refilled during field work. Data were entered, cleaned and edited in EPI Info version 3.5.1 and exported to SPSS for windows version 16.0 for further analysis. Bivariate and multivariate analyses were employed. Odds ratio with 95%CI was computed to assess the presence and degree of association between dependent and independent variables. A p-value ≤ 0.05 was considered statistically significant in this study.
Ethical clearance was obtained from University of Gondar College of medicine and health sciences institutional review board. Official communication was made between Gondar city mayors. A written consent was obtained from parents before interview and examination. The data were collected anonymously. Cases of dental caries were referred to University of Gondar referral hospital dental clinic for treatment.
Results
A total of 842 study subjects were included in the study. Four hundred sixty three, (55%) were females. Five hundred seven (60.2%) of the children were in the age group of 7 to 10 years. The mean (±SD) age of the children was 10.05(± 2.12) years. The majority, 727(86.3%) of children, were Amhara in ethnicity and 692(82.2% were Orthodox Christian in religion.
Two hundred seventy three (32.4%) mothers attained grades 7 to 12 and 268 (31.8%) of fathers were above grade 12 in their educational status. The majority, 593 (70.4%) of children were in first cycle education. Three hundred sixty three (43.1%) families earned below 27 US Dollar per month (Table 1) .
Food consumption pattern and dietary habits of children
More than half, 462(54.9%), of the children had three times meal schedule per day. Six hundred thirty six, (75.5%) had breakfast bread with tea, 799(94.9) had lunch injera with sauces and 524 (62.2%) ate snacks three times per day. Seven hundred thirty nine (87.8%) of the subjects drunk tea with sugar, 478 (56.8%) of the children used to drink soft drinks and 722 (85.7%) used to consume sweet foods and drinks. Among the sweet food consumers, 199 (23.6%) took daily ( Table 2) .
Health seeking behaviors of parents and practices of dental care
About 284(33.7%) of parents/care takers accepted that their children had problem of dental caries. Only one (Figure 1 ).
Dental caries
All types of decayed teeth were identified in 306(36.3%) children and the majority, 53(6.3%) had incisors total decayed. All types of missed teeth were present in 135 (16.0%) children and molar total missed were the largest 44(33.33%) found in children. No filled cases were reported at all (Table 3) .
Factors associated with dental caries problem among children
There was statistically significant association between dental caries and educational status of the father (AOR = 0.37, 95%CI, 0.17, 0.80). Dental caries among children whose father were above grade 12 were 63% times at a lower risk compared to illiterates. Dental caries were lower among families of children who earned greater than 168 US Dollar per month as compared to those earn less than 27 US Dollar per month (AOR = 0.006, 95%CI, 0.074, 0.47). Children who had cleaned their teeth were 99.4% times less likely to have caries as compared to those who did not clean (AOR = 0.078, 95%CI, 0.03-0.20). The odds of having dental caries was also lower in children who have been rinsing their mouth after meal as compared to those who do not rinse (AOR = 0.399,95% CI,0.198,0.804) ( Table 4) .
Discussion
The trends of dental caries in developing countries are gradually increasing. This study attempted to assess the prevalence and associated factors of dental caries among 7-14 years old children in Gondar town. The prevalence of dental caries found in this study was higher than a cohort of Ethiopian immigrants to Israel [6] . However, it was lower than a study done in kimer Dengay, Ethiopia Don't go anywhere 65 23 Figure 1 Mothers reasons for not brushing their children's teeth at Gondar town, Northwest Ethiopia, September 2011. [9] . The difference in the later could be due to difference in access to awareness on oral hygiene as this study was undertaken in urban setting. In this study, educational status of children's father was found to be statistical significant in different levels of dental carries. Hence, as education level of the father increases the probability of dental caries get reduced. This finding was also supported by similar findings [12] [13] [14] . There was also significant difference between monthly income of the households and dental caries. As income of the families increasing, children are less likely to be affected by dental decays. This could be elaborated that those who have better monthly income can have potential to buy tooth cleaning materials and well awarded for changes and have better health care seeking behavior. Similarly studies revealed that low monthly income were found to be more affected by teeth decays [14, 15] .
This study revealed a strong positive association between caries development and tooth brushing practices. The more frequent brushing is performed the less caries children experiences [13] . Study done in Brazil also stated that children who started oral hygiene earlier presented with a lower prevalence of early childhood dental caries [15] .
Mouth rinsing was significantly associated with caries. Individuals that rinse their mouth with water after meal were less likely to be attacked by dental caries than those who did not rinse. This could be due to the washing away of sugary food substances from the teeth; therefore, micro-organisms cannot get enough time for multiplication and growth and no acid production that causes caries development [16] .
Molars decayed and premolars were the most frequently affected teeth by dental caries. The reason could be majority of the food was grinded with these teeth and both of them have very large surface area in which the food particles accumulated and harbor micro-organisms to proliferate. As a result, these acid producing bacteria might affect the enamel of the tooth which later went into decayed teeth. On the other hand the canines and incisors had the lowest decayed percentage among the four types of teeth. This could be explained by the fact that both of them are protected from direct exposure to acidic food by the tongue and less chance chewing food materials, also they are close to the sublingual salivary gland duct where it helps in diluting the acidic environment around the lower incisors.
Dental caries cases were identified only with clinical diagnosis, difficulty of radiological examination at field level might reduce the actual magnitude of the problem. Sweet food items and drinks were assessed by the usual patterns and/frequency of intake but the amount and the duration of intake was not well assessed. 
